Objective: In 2002, the Korean Society for Affective Disorders developed the guidelines for the treatment of major depressive disorder (MDD), and revised it in 2006 and 2012. The third revision of these guidelines was undertaken to reflect advances in the field. Methods: Using a 44-item questionnaire, an expert consensus was obtained on pharmacological treatment strategies for MDD 1) without or 2) with psychotic features, 3) depression subtypes, 4) maintenance, 5) special populations, 6) the choice of an antidepressant (AD) regarding safety and adverse effects, and 7) non-pharmacological biological therapies. Recommended first, second, and third-line strategies were derived statistically. Results: AD monotherapy is recommended as the first-line strategy for non-psychotic depression in adults, children/adolescents, elderly adults, patient with persistent depressive disorder, and pregnant women or patients with postpartum depression or premenstrual dysphoric disorder. The combination of AD and atypical antipsychotics (AAP) was recommended for psychotic depression in adult, child/adolescent, postpartum depression, and mixed features or anxious distress. Most experts recommended stopping the ongoing initial AD and AAP after a certain period in patients with one or two depressive episodes. As an MDD treatment modality, 92% of experts are considering electroconvulsive therapy and 46.8% are applying it clinically, while 86% of experts are considering repetitive transcranial magnetic stimulation but only 31.6% are applying it clinically. Conclusion: The pharmacological treatment strategy in 2017 is similar to that of Korean Medication Algorithm for Depressive Disorder 2012. The preference of AAPs was more increased.
INTRODUCTION
The purpose of the clinical guideline is to assist clinicians' decisions on proper treatment options and to improve the quality of medication treatments in danger of bias from overwhelming research informations. 1) Depressive disorder is a heterogeneous and complex disorder that has various symptoms, clinical courses and outcome including treatment response to pharmacotherapy, or to non-pharmacological somatic therapy, 2) and that is related with cognitive and occupational function, quality of life, suicide and socioeconomic burden. 3) For the purpose of clinical guideline, therefore, the Korean Medication Algorithm Project for Depressive Disorder that is a task force within the Korean Society for Affective Disorders (KSAD), one of the 23 nonprofit scientific and educational psychiatrists' societies under the 5) second revision in 2012 (KMAP-DD 2012), 2) and this third revision of KMAP-DD in 2017. The KMAP-DD series contain seven sections giving pharmacological treatment strategies for 1) major depressive disorder (MDD) without psychotic features, 2) MDD with psychotic features, 3) dysthymia and other depressive disorder subtypes, 4) maintenance treatment, 5) treatment strategies for special populations, 6) the choice of an AD in the context of safety, adverse effects and comorbid physical illnesses, and 7) non-pharmacological biological therapies. An exception is KMAP-MD 2002, which contains few newer antidepressants (AD) and atypical antipsychotics (AAP) and has a different methodology compared with later KMAP-DDs. The KMAP-DD 2006, 2012, and 2017 series is the expert's consensus guideline, with current evidence on treatment of depressive disorder evaluated by a KMAP executive committee, consisting of 12 well-trained psychiatrists with extensive clinical experience in the field of mood disorders in Korea. In this revision, there is a few modifications to the questionnaire (Table 1) . For example, because of the introduction of the Diagnostic and Statistical Manual of Mental Disorders 5th edition (DSM-5) in 2013, the specifiers "mixed features" and "anxious distress" were included in "subtype" section C in this revision to enable comparisons of clinical pharmacological treatment before and after 2013.
We summarized the results of third revision of Korean experts' opinions on the pharmacological treatment of patients with depressive disorder and compared the results between the KMAP series.
METHODS
The overall study design and method of previous revisions were retained in this revision. To obtain the experts' consensus, we composed a review committee and the review committee completed the modified questionnaire. The data were statistically analyzed.
Review Committee
The composition criteria for the review committee were 
Questionnaire
The KMAP-DD third-revision questionnaire was a modification of the instrument used for the KMAP-DD 2012 guidelines.
2) The questionnaire included 7 sections and 44 general categories organized into 117 sub-items that offered 876 options. These were organized into the following sections: 1) MDD without psychotic features; 2) MDD with psychotic features; 3) persistent depressive disorder (dysthymia) and treatment for other clinical subtypes (melancholic features, atypical features, seasonal pattern, mixed features, anxious distress, and minor depressive disorder); 4) strategies for maintenance treatment; 5) special populations (children and adolescents, elderly persons, and women); 6) AD selection according to safety, tolerability, or comorbidity; and 7) non-pharmacological biological therapy (electroconvulsive therapy [ECT] , repetitive transcranial magnetic stimulation [rTMS], etc.).
The executive committee decided to include the newer AD, such as desvenlafaxine, and vortioxetine. However, some drugs introduced in psychiatric congress but not yet available in Korea, such as levomilnacipran and vilazodone, were not included in this revision (Table 2) . In this revision, AAP, such as amisulpride, aripiprazole, blonanserin, clozapine, paliperidone, quetiapine, risperidone, and ziprasidone; and typical antipsychotics were included.
Rating Scale
Each treatment option was scored on a nine-point scale. Nine indicates extremely appropriate, 7 to 8 indicates usually appropriate, 4 to 6 indicates ambivalence about its appropriateness, 2 to 3 indicates usually inappropriate (a treatment the clinician would rarely use), and 1 indicates extremely inappropriate (a treatment the clinician would never use). The remaining 12 questions, which related to the interval before switching AD, the duration of AD and antipsychotic treatment, and other relevant issues, were open-ended.
When answering, reviewers were asked to consider real practical treatment options rather than ideal practices, and to choose "q" if they had insufficient experience or information to answer a question.
Data Analysis
Mean of each question or option were calculated. And the presence or absence of consensus on each option/question was determined using a chi-square test to identify differences between groups. No significant difference between groups indicated lack of consensus. We then calculated the means and 95% confidence intervals (CI) of the experts' scores and divided them into three categories according to the lowest 95% CI: first-line/preferred treatment, ≥6.5; second-line/reasonable treatment, ＜6.5 and ≥3.5; and third-line/inappropriate treatment, ＜3.5. Treatment of choice (TOC) was defined as an option that was rated at 9 points by 50% or more of the experts. The SPSS ver. 15.0 software package (SPSS Inc., Chicago, IL, USA) was used for the analyses of preference rankings and multiple responses.
Development of Treatment Guidelines and Algorithms
After discussing these results and reviewing the current evidences, considering Korean clinical situations, the executive committee drew up the third revised KMAP-DD algorithms (Figs. 1, 2 ), and will distribute them to the Korean psychiatrists and related experts.
Ethics
The present study was conducted according to the Declaration of Helsinki. The study protocol was approved by the Institutional Review or Ethics Committee at each study site.
The revision process was funded entirely by KSAD without external financial support.
RESULTS
Treatment Strategy for Acute Depression with or without Psychotic Features (Table 3) Initial strategies for depressive episode
For non-psychotic MDD, mild-to-moderate depressive episodes, AD monotherapy (95% CI, 8.5-8.8 in third revision) was recommended as the TOC in the third revision, as same as in previous revisions. For non-psy- Values are presented as mean (95% confidence interval). AP, antipsychotics. *First-line drug maximum score of preference is 9 points. † Treatment of choice, defined as an option that was rated at 9 points by 50% or more of the experts.
chotic severe episode, AD monotherapy and AD＋AAP were the preferred (first-line) strategy, which indicates that preference for AAP was increased over that of the previous KMAP series (Table 4) . For psychotic severe episode, AD＋AAP was the TOC in all three KMAP-DD revisions.
Second strategies when initial strategies have no or partial response
When the patient is unresponsive to initial strategies, switching and adding AD or AAP were preferred, while with a partial response, switching was preferred to add other drugs.
AD Choices

Preferred AD for initial treatment
For mild-to-moderate depressive episodes, escitalopram (95% CI, 8.4-8.7) and sertraline (95% CI, 7.8-8.2) were the TOCs and fluoxetine, paroxetine, serotonin-norepinephrine reuptake inhibitors (SNRIs, duloxetine, milnacipran, venlafaxine, desvenlafaxine), and mirtazapine were recommended as first-line AD treatments. For nonpsychotic severe episodes, escitalopram, venlafaxine, and mirtazapine were the TOC, and fluoxetine, paroxetine, sertraline, duloxetine, and desvenlafaxine were the first-line drugs. For psychotic depression, escitalopram was the TOC, and other selective serotonin reuptake inhibitors (SSRIs) except fluvoxamine, SNRIs, and mirtazapine were the first-line drugs.
AD choice in light of adverse effects, safety, and comorbid physical illness
We asked the experts to choose three ADs when considering adverse effect, drug safety, and comorbid physical illness, respectively. Considering adverse effect, bupropion, mirtazapine, and tianeptine were preferred in terms of sexual dysfunction. Bupropion, fluoxetine, and escitalopram were preferred for sedation and somnolence. For weight gain, fluoxetine, bupropion, and tianeptine were preferred. For insomnia, mirtazapine, paroxetine, and tricyclic antidepressants (TCAs) were preferred. For gastrointestinal (GI) trouble, mirtazapine, tianeptine and bupropion were recommended. For anticholinergic side effect, escitalopram, sertraline, and bupropion were selected.
In matters of safety, for hypo-or hypertension, escitalopram, sertraline, and tianeptine; for serotonin syndrome, bupropion, tianeptine, and agomelatine; for seizure, escitalopram, sertraline, and tianeptine; for arrhythmia, escitalopram, sertraline, and tianeptine; for suicidality, mirtazapine, bupropion, and tianeptine were recommended.
In matters of comorbid physical illness, escitalopram and sertraline were recommended as first-line AD considering diabetes mellitus, thyroid disease, liver disease, and renal disease. Organizing these findings by drug, bupropion was recommended by the Korean expert group based on considerations of sexual dysfunction, sedation, and weight gain. Furthermore, mirtazapine was a preferred AD based on considerations of insomnia, GI problems, and suicidality. Escitalopram was preferred based on considerations of anticholinergic side effects, hypo-or hypertension, arrhythmia, seizures, diabetes mellitus, and diseases of thyroid, liver, or kidney.
Treatment Duration with Initial AD before Next Strategy (Switching to or Adding Other AD, etc.) and Maintenance Treatment
Treatment duration with initial AD until switching to another AD
The experts were asked "How long do you keep using the initial drug until the next strategic change, such as switching or adding, due to lack of efficacy?"
With AD monotherapy for non-psychotic mild-to-moderate depressive episode, their answer was a minimum, 2.92 (±1.39) to maximum, 6.41 (±3.64) weeks. With AD monotherapy for severe episode, the answer was 2.82 (±2.35) to 6.05 (±5.34) weeks. When there is no response to the initial AD for psychotic depression, they wait for 2.34 (±1.95) to 4.71 (±3.77) weeks, while with partial response they wait for 3.37 (±1.86) to 6.49 (±3.69) weeks. When there is no response to AAP for psychotic depression, their answer was 2.26 (±1.91) to 4.61 (±3.77) weeks, while with partial response the answer was 3.28 (±1.76) to 6.26 (±3.09) weeks.
Duration of maintenance treatment of psychotic depression after remission (Table 5) The duration of AD＋AAP treatment for psychotic depression after remission depends on the number of depressive episodes experienced by the patient. The majority of experts (86% for first episode; 54% for second episode) recommended that the ongoing AD treatment be stopped 19.8 to 46.8 weeks after the first episode and 34.8 to 78.4 weeks after a second episode. Experts recommended that the initial AAP therapy be maintained for 13.1 to 31.3 weeks for a first episode and 21.6 to 49.8 weeks for a second episode. 
AD choice according subtype of depressive episode
For the patients with melancholic features, escitalopram and venlafaxine were the TOC and fluoxetine, paroxetine, sertraline, duloxetine, milnacipran, desvenlafaxine, and mirtazapine were the first-line ADs. With regard to atypical and seasonal depression, escitalopram, fluoxetine, sertraline, SNRIs, bupropion, and mirtazapine were commonly recommended as first-line treatments. Paroxetine was the first-line treatment for seasonal pattern, but not for atypical features.
Treatment strategies and AD choice according specifiers, mixed features and anxious distress in depressive episode (Table 6) For mixed features, AD＋AAP and AD＋mood stabilizer (MS) were the first-line strategies and AAP, MS, or AD monotherapy were recommended not as first-line, but as second-line strategies. As preferred ADs, escitalopram, fluoxetine, sertraline, venlafaxine, bupropion, and mirtazapine were recommended, and as MSs, lithium, valproate, aripiprazole, olanzapine, and quetiapine were recommended. These strategies indicate that when treating MDD with mixed features, the experts would be cautious or concerned about manic switching or bipolarity.
With regard to anxious distress, AD monotherapy or AD＋AAP were the initial treatment strategies. MS monotherapy, AD＋AD, AD＋MS, AAP monotherapy, AD＋ TAP and ECT were recommended as the second strategies. As an initial AD, escitalopram, fluoxetine, paroxetine, sertraline, duloxetine, venlafaxine, desvenlafaxine, and mirtazapine were preferred. And quetiapine was the first AAP for anixious distress.
Treatment Strategies for Special Populations (Table 7)
Depressive disorder in child or adolescent
In contrast to MDD in adults, the results on children and adolescents with MDD contained more "no consensus" values. There is no first-line treatment for disruptive mood dysregulation disorder (DMDD). AAP, MS, or AD monotherapy were recommended as second-line treatment. Only escitalopram and aripiprazole were first-line ADs and AAPs, respectively.
AD monotherapy for non-psychotic severe episodes was the recommended first-line treatment for children and adolescents with mild-to-moderate and severe depressive episodes without psychotic features. The combination of AD＋AAP was recommended as the first-line treatment for severe episodes with psychotic features. Escitalopram and fluoxetine were the first-line ADs. AD＋ AAP for psychotic depression was the recommended first-line strategy, escitalopram and fluoxetine the recommended ADs, and aripiprazole and risperidone the recommended AAPs.
Elderly patients with MDD
AD monotherapy was the TOC for geriatric patients with mild-to-moderate depressive episodes. AD monotherapy and AD＋AAP were the first-line strategies for severe episodes without psychotic features, whereas combination therapy with AD＋AAP was the TOC for severe episodes with psychotic features. Moreover, escitalopram was a TOC for all three types of episode.
Women with depressive disorder
AD monotherapy was the first-line treatment option for premenstrual dysphoric disorder (PMDD). Escitalopram was a TOC for PMDD.
For MDD in pregnancy, AD monotherapy was recommended as a first-line treatment for mild-to-moderate and non-psychotic, severe depression. However, AD＋AAP and ECT were recommended for psychotic severe depression. For postpartum depression, AD monotherapy was the TOC for mild-to-moderate episodes, and both AD monotherapy and combination therapy with AD and AAP were recommended as the first-line treatment for severe episodes without psychotic features. For severe episodes with psychotic features, AD＋AAP were the recommended TOC.
Non-pharmacological Biological Treatment
ECT (Fig. 3) Ninety-two percent of experts considered ECT a MDD treatment modality and 46.8% of experts were applying it for MDD in clinical practice. On average, one expert conducts ECT with 5.6 persons per year, with 2.9 sessions per patient per week, totaling 9.6 sessions per patient during one treatment plan. The first-line indications for ECT were urgent suicidal risks in patients with non-or psychotic severe episode, non-responder on pharmacotherapy with moderate episode, or severe episode in pregnant patient. Indications for rTMS (Fig. 4 ) Eighty-six percent of experts considered rTMS an MDD treatment option, but only 31.6% apply it in clinical practice for MDD. On average, one expert conducts rTMS with 12.7 persons per year, with 4.1 sessions per patient per week, totaling 12.6 sessions per patient during one treatment plan. In Korea, experts recommended rTMS as a second-line treatment option for MDD without urgent risks.
Choice of complementary or novel agents for treatment-resistant depressive disorder
Light therapy, nutritional therapy (omega-3, megavitamin), vagus nerve stimulation, S-adenosylmethionine, deep brain stimulation, and sleep deprivation were considered as second-line treatment options for MDD.
DISCUSSION Are Expert Consensus and Evidence-based Guidelines Contradictory?
There are two types of guidelines, experts' consensus and evidence-based. Most evidences are derived from randomized controlled trials (RCTs) with strict inclusion and exclusion criteria that do not reflect the complexity of various real clinical situations, and from meta-analyses of RCTs. Thus, there can be a gap between real-world practice and evidence from RCTs. Moreover, common problems of meta-analyses include small sample size, inadequate power, study heterogeneity, lack of extractable data, lack of interchangeable measurement instruments and definitions of outcomes, and other differences in the design of the studies whose data are utilized. On the other hand, clinical-consensus guidelines have a common problem that overall reliability and validity is question- Fig. 4 . Indications of repetitive transcranial magnetic stimulation. 95% CI, 95% confidential interval; SD, standard deviation; ADs, antidepressants; APs, antipsychotics. able. 6) Our process for the present revision had two phases. First, we focused on the consensus emerging from various clinical situations, which RCTs cannot assess. We thereafter proceeded to an open discussion that addressed and evaluated the evidence. The recent guidelines of the Canadian Network for Mood and Anxiety Treatment has introduced the concept that the basis of guidelines should be balanced between systematic reviews and consensus expert opinion obtained from experienced clinicians, rather than depending exclusively on formalized evidence summaries. 7) We agree with Möller, 
Treatment Strategy for Non-or Psychotic Depression
The preferred initial treatment strategy for non-psychotic MDD was AD monotherapy regardless of the severity of the depressive episode, as recommended in KMAP-DD 2012 and 2006. Compared with previous revisions, the notable finding in this revision is that preference for AAP has increased (Table 4) ; In KMAP-DD 2012 and 2006, the combination of AD＋AAP was the second-line treatment, but in this revision, AD＋AAP were recommended as a first-line strategy for non-psychotic severe episode. It was also recommended as a second strategy when the initial strategies give no-or partial responses. In the third revision, adding AAP was the preferred next strategy, while adding AAP was second-line among next strategies (Table 3) . Although the recommendation grade for AAP as an initial treatment in nonpsychotic depression is weak, 9) adjunctive AAP treatment in treatment-resistant depression (TRD) or failure of initial AD treatment has consistent supporting evidence, [10] [11] [12] [13] and AAP treatment is associated with an increased risk of discontinuation due to adverse events 16) and is less well tolerated than are SSRIs 18) ; thus, AAP augmentation, rather than AAP monotherapy, may be more appropriate for patients with nonpsychotic MDD.
In the comparison between clinical guidelines of MDD by Wang et al., 19) such as APA 2010, 20) WFSBP 2013, 15) CANMAT 2016, 17) and National Institute for Clinical Excellence (NICE) 2009, 21) these guidelines recommended AD monotherapy as a first-line treatment for MDD without psychotic features while AD＋AAP as well as AD monotherapy were recommended for the treatment of severe depressive episode without psychotic features in KMAP-DD 2017, which suggested the increased preference of AAP in Korea. For psychotic depression, AD＋AAP is the TOC in this revision, as in previous revisions. WFSBP 2013 presented AD＋AAP as recommendation grade 3 (defined as limited positive evidence from controlled trials).
15) It is not clear which is more effective, adding or switching within the same class of AD or using a different class. Connolly and Thase 22) concluded that the strength of the evidence supporting augmentation and that supporting switching to a new agent after failure of a first-line SSRI were similar, with remission rates between 25% and 50%; thus, the data did not provide unequivocal support for either switching within or switching between AD classes. However, CANMAT 2009 18) summarized evidence that switching to another AD in non-responders results in good response and remission rates, and CANMAT 2016 17) recommended switching to another AD in cases of no response to the initial treatment, or adding another AD in cases of partial response to initial treatment, which is consistent with KMAP-DD third revision.
AD Choice
Preferred AD and as initial treatment
The results that escitalopram and sertraline were the TOC for non-psychotic mild-to-moderate and severe episode, and escitalopram was the TOC for psychotic depression are in contrast to those of KMAP-DD 2012, in which there was no TOC among the ADs. These results are similar to those of Cipriani et al., 23) who published a network meta-analysis showing that among 12 second-generation ADs, escitalopram, mirtazapine, sertraline, and venlafaxine had superior response relative to other ADs. The results that SSRIs except fluvoxamine, SNRIs except milnacipran, and mirtazapine were recommended for first-line AD treatment of psychotic depression show a trend of AD choice similar to that of KMAP-DD 2012. CANMAT 2016 recommended vortioxetine as well as SSRIs, SNRIs, agomelatine, bupropion, and mirtazapine as first-line. 17) Interestingly, quetiapine was recommended as a second-line AD with TCAs, trazodone, moclobemide, selegiline, levomilnacipran, and vilazodone. Although agomelatine was withdrawn in Korea and it is not available now due to issues with the system for management of insurance price, agomelatine was recommended as a first-line AD by the Korean experts in agreement with CANMAT 2009 18) and CANMAT 2016, 17) whereas there had been no consensus regarding agomelatine in 2012. Although no clear difference in efficacy among ADs was apparent, 24, 25) other factors including safety issues, clinical experience, and the rapidity of onset of AD action may underlie differences in preference among psychiatrists.
26)
Influences on AD choice due to adverse effect, safety, and comorbid physical illness Adverse effects: Comparisons of recommendations considering the side effects and safety of AD and the im-pact of comorbid diabetes mellitus by American (APA, 2000), 27) Canadian 2007, 28) and English (NICE, 2009) 21) guidelines are fully subscribed to in KMAP-DD second revision. 5) Generally, the recommendations of the KMAP-DD third revision were similar to those of the KMAP-DD 2012. With the exception of concerns about their sexual side effects, sedation, GI trouble, insomnia, and suicidality, the experts preferred SSRIs when considering issues related to safety, whereas they preferred bupropion when considering issues related to sexual dysfunction or sedation. Mirtazapine was preferred considering insomnia, GI problems, or suicidality. Considering weight gain, fluoxetine was recommended as the first-line AD instead of bupropion (50.8% in 2012, 22.1% in this survey). Because bupropion may be related less with weight gain and more frequently with headache and dry mouth, the preference for bupropion to avoid weight gain has decreased. CANMAT 2016 17) reviewed patients taking bupropion-XL, and found that they had more headache and dry mouth, as often as 28% and 34%, respectively, compared to other ADs.
Safety: 1) Cardiovascular effects: cardiovascular side effects are rare with SSRI use, and the expert group strongly preferred SSRIs rather than other ADs if cardiovascular effects are an issue. However, there have been reports of mild bradycardia in patients treated with fluoxetine, fluvoxamine, and paroxetine 29) and case reports of arrhythmia and syncope in response to treatment using SSRIs. 30, 31) This suggests that clinical cardiac monitoring is necessary when using SSRIs, despite the fact that SSRIs are less associated with adverse cardiovascular events than are TCAs. 2) Suicidality: SSRIs are related to nearly twice the risk (OR, 1.92) of suicide and suicidal attempts among adolescents in observational studies 32) and in the US FDA direction that manufacturers of all AD revise their labeling as the result of an increase in suicidality among children and adolescents. The US FDA warning changed the target period from childhood and adolescence to young adulthood (18-24 years) during initial treatment. 33) Given these results and issues, mirtazapine rather than an SSRI was preferred by the Korean experts considering suicidality. Although the relation between AD and suicidality is not clear, 28) careful monitoring and assessment for suicidality should be undertaken at the beginning of AD treatment, particularly in adolescent and young adults.
3) Comorbid physical illness: Epidemiological studies have shown that the prevalence of depression ranges from 9% to 43% among patients with physical illnesses, including diabetes mellitus, 34) cardiac disease, 35) cancer, 36) pain, 37) and stroke. 38) Although fluoxetine did not cause clinically significant changes in blood glucose levels in patients with diabetes mellitus or in thyroid hormone levels in patients with thyroid disease, 39) regular monitoring of the blood glucose and thyroid hormone levels in the depressed patient with diabetes mellitus or thyroid disease is recommended. 40) As SSRIs are metabolized in the liver, depressed patients with renal disease do not need to reduce AD dosage 41) but depressed patients with liver disease do. Recently, the clinical implications of early improvement, defined as ＞20% to 30% reduction from baseline on a depression rating scale after 2 to 4 weeks of depression, have been emphasized. Evidence-based guidelines offer no recommendations on how long to maintain treatment with the initial AD in the expectation of seeing a response. Moreover, early improvement is correlated with later prognosis at 6 to 12 weeks and 2 to 4 weeks is considered the best duration for waiting for a response to the initial AD, based on low quality evidence. 43) Thus, failure to see an early improvement should cause the expert to apply a shorter waiting duration at the initial AD treatment.
Duration of maintenance treatment after remission: psychotic depression (Table 6 ) The notion that the duration of the initial AD treatment depends on the number of recurring episodes of psychotic depression did not change over 2016, 2012, and 2006 . For a first and second episode, experts recommended at least 5 to 20 months of treatment. For three or more episodes, 83.5% and 62.0% of experts recommended not to discontinue the AD or the AAP, respectively. CANMAT 2009 18) recommended 6 to 9 months as maintenance therapy, and 2 years or more for those with a risk factor for recurrence. Recent meta-analyses of 72 trials (1-12 months, n=14,450) and 34 trials (more than 12 months, n=7,253) found significant benefit of AD over placebo, 44) and results from 16 maintenance RCTs showed that the AD was superior to placebo in terms of recurrence (18% vs. 37%, respectively). 45) In summary, the duration of maintenance therapy for depressed patients depended on risk factors for recurrence, such as number of episodes, severity, psychiatric or physical comorbidity, and family history.
Treatment Strategies for Persistent Depressive Disorder (Dysthymia), and Strategies Specific to Subtype or Specifiers Such as Mixed or Anxious Distress
Treatment strategies for persistent depressive disorder
The initial strategy, AD monotherapy, was the same as that of KMAP-DD 2012. The difference was that the preference for bupropion was increased, moving it from a second-to a first-line drug. Among first-line drugs, the preference for SSRIs was higher than for SNRIs.
Treatment strategies specific to subtype
Melancholia: Little information about the most effective agents for the melancholic and atypical subtypes is available. 18) Compared with KMAP-DD 2012, the preferences for escitalopram and venlafaxine were increased, which became the TOCs. Contrary to results of KMAP-DD 2012, the preference for bupropion for melancholia was decreased, to second-line. The APA 2010 describes ECT or pharmacotherapy as effective for the treatment of melancholia, and TCAs and SNRIs as more effective than SSRIs. These AD choices may reflect the core symptoms of melancholia, such as insomnia, anxiety, and psychomotor retardation. 20) Atypical features and seasonal pattern: Among first-line ADs, less sedative ADs were selected. Paroxetine was the only SSRI recommended as a second-line AD, which may reflect concerns about the atypical symptoms, such as hypersomnia and psychomotor retardation. Because of the negative impact of drug-drug interactions, moclobemide was not selected as a first-line treatment in considering any subtype or any severity. Level-1 evidence was found for the use of bupropion to prevent winter depressive disorder. 46) APA 2010 recommended pharmacotherapy and adjunctive phototherapy, and described bupropion SR as approved by the US FDA for MDD with seasonal pattern.
20)
Treatment strategies for specifiers mixed feature and anxious distress (Table 6) The survey on specifiers is a newly added set of questions in this revision. Initial strategies for "with anxious distress" were AD＋AAP and AD monotherapy. However, among AAP and MS, quetiapine was only first-line, which indicated the cause treatment with AAP and combined AD. WFSBP 2013 recommended SSRI, venlafaxine or TCA for MDD patients with prominent anxiety symptoms due to potential benefits from those drugs. 15) Regarding MDD with mixed features, the first-line strategies were AD monotherapy and AD＋AAP. In the survey for the Korean Medication Algorithm for Bipolar Disorder 2014, MS＋AAP was the TOC for bipolar I disorder, with mixed features indicating the initial treatment strategy. 47) However, in this survey, MS＋AAP were not included as options in the questionnaire, which need to be added in the next revision. CANMAT 2016 recommended monotherapy with lurasidone or ziprasidone owing to their efficacy compared with placebo. 48, 49) Treatment Strategies for Special Populations (Table 7) Treatment strategy for children and adolescents DMDD is a new disorder introduced in DSM-5. The US National Institute of Mental Health offers severe mood dysregulation, and DSM-5 newly recognizes a disorder including two key symptoms, severe recurrent temper outbursts, and persistent irritability observable by others. DMDD symptoms are common in the child and adolescent, and the prevalence range is 2% to 5%. 50, 51) Psychostimulant was excluded in this survey because the experts were asked to answer concerning DMDD in the absence of comorbid attention deficit/hyperactivity disorder (ADHD). There was no first-line strategy for DMDD and a lack of evidence, but some positive results have been reported with psychostimulants, with an ongoing divalproex sodium trial for ADHD and an adjunctive risperidone trial for tic disorder. The Korean experts cautiously recommended AAP, MS, or AD monotherapy, with AD＋ AAP as a second-line treatment plan. In treating tic disorder, aripiprazole is more favorable than risperidone in terms of side effects. 52) In this survey, aripiprazole was preferred.
The prevalence rates of depression in children and adolescents are 2% and 4 to 8%, respectively. 53) Similar to the recommendations of KMAP-DD 2012, AD monotherapy was recommended as the TOC for mild-to-moderate, and AD monotherapy and AD＋AAP were the TOC for psychotic severe episodes. Aripiprazole and risperidone were recommended as first-line AAPs for psychotic severe depression. However, it is not clear whether AD therapy is as effective in children and adolescents as it is in adults; furthermore, ADs may increase the risk of suicide or self-harm in adolescents 18) and may adversely affect young patients with bipolar disorder, particularly those who experienced the onset of depression before 24 years of age. 54) Thus, clinical guidelines for children and adolescents recommend that psychological approaches, including cognitive-behavioral therapy (CBT), interpersonal therapy (IPT), psychoeducation, emotional support, and personal psychotherapy need be considered before pharmacotherapy for uncomplicated mild depression, 55, 56) and suggest that pharmacotherapy be reserved for patients with moderate or severe depressive episodes. 53, [57] [58] [59] In this revision, the first-line ADs for children and adolescents with MDD were escitalopram and fluoxetine. A recent Cochrane review of 19 trials with subjects aged 6 to 18 years (n=3,335) reported that fluoxetine was significantly more effective than placebo, that sertraline was significantly effective with a small effect size, and that paroxetine did not prove efficacious in this population. The authors recommended fluoxetine as the TOC for the child/adolescent with MDD. 60, 61) Treatment strategy for elderly adults AD＋AAP as well as AD monotherapy were newly recommended as first-line for non-psychotic severe depression. Aripiprazole and quetiapine were first-line AAP for elderly psychotic depression. Adjunctive aripiprazole with various ADs was found effective for elderly depression. 62) CANMAT 2016 recommended switching to quetiapine and aripiprazole or their combination for inadequate response to initial treatment in elderly depression. 63) SSRIs except paroxetine, recommended as second-line, became first-line ADs for the elderly. These results may reflect paroxetine's anticholinergic effect. 64, 65) Despite lack of evidence in treating elderly depression, it is clear that certain factors should be considered. Aging has an effect on the incidence and treatment outcomes of depression; the drug-drug interactions resulting from polypharmacy and the various comorbid physical illnesses should be taken into account. 66) Because the vegetative symptoms of physical illnesses and impaired cognitive functioning may be misdiagnosed as symptoms of depression, 67) readjusting the dosage schedule or titration should be undertaken with caution.
Treatment strategy for women with PMDD or postpartum depression As in the KMAP-DD 2012, the KMAP-DD 2017 recommends AD monotherapy as the TOC for PMDD and escitalopram is the TOC for PMDD; the other SSRIs, duloxetine, and desvenlafaxine were the recommended first-line drugs, consistent with previous studies.
68 ) The survey of MDD in pregnancy is a new section in this revision. MDD treatment should be chosen in light of a clear benefit-risk evaluation, taking into account possible harmful effects of the drugs on the fetus, potential malnutrition without MDD treatment, and risk of substance abuse including tobacco. 69, 70) CANMAT 2016 recommends escitalopram and sertraline as second-line while CBT and IPT are recommended as first-line, with recommendation to be cautious of paroxetine and clomipramine, which may be related to cardiac malformations. 71) For postpartum depression, initial treatment strategies here are similar to those of KKAP-DD 2012, except that MS＋AAP was recommended as first-line in 2012 for mild-to-moderate and psychotic severe episode, but are second-line in this revision.
ADs are the mainstays of the treatment of women with PMDD or postpartum depression. 71) However, preference for AAP has been increasing over revisions because the ef-ficacy of monotherapy and adjunction with AAP has been proven via various clinical trials. [72] [73] [74] The ADs with the least influence on postpartum and breast-feeding, such as escitalopram and sertraline 75) were also recommended by the Korean experts.
Non-pharmacological Biological Therapy
Consistent with KMAP-DD 2012, ECT was recommended as a first-line strategy for non-psychotic severe MDD with urgent suicidal risk, and as a second-line strategy for non-responders to AD monotherapy or combination therapy and combined with physical illness (Fig. 3) . TMS was also a second strategy for non-responder on AD combination therapy in severe episodes without psychotic features, and for non-responders to pharmacotherapy in moderate episodes. CANMAT 2016 recommended ECT as a second-line treatment for TRD with MDD, and rTMS as a first-line treatment based on the efficacy, tolerability, and safety. Most Korean experts consider ECT (92.4%) and rTMS (86.0%) good treatment strategies, but only 44.3% of experts have executed ECT, and only 31.6% have used rTMS. 76) These results show that real practice in Korea is less accepting of ECT and rTMS. However, the executive committee recommended that ECT could be applied when depressed patients have potential suicidality or attempt. The frequencies of use of adjunctive complementary agents such as phototherapy, omega-3 nutritional therapy, and megavitamin with initial treatment drugs were 27.8%, 22.8%, and 12.7%, respectively. When used as adjunctives for TRD, the frequencies were 29.1%, 19.0%, and 8.9%, respectively. Although the frequency of use of phototherapy was very low, CANMAT 2016 recommended monotherapy with phototherapy as a first-line treatment for seasonal MDD and mono-or adjunctive phototherapy as a second-line treatment for non-seasonal, mild-to-moderate MDD. 77) Its combination with complementary therapy is recommended as a second strategy for treatment-refractory patients in this revision and in CANMAT 2016.
77)
Advantages and Limitations of KMAP-DD Third Revision A major limitation of the present study is that it was based on the consensus of Korean experts rather than on evidence. As stated earlier, we believe that the expert consensus and the evidence-based guidelines are complimentary, not contradictory. Second, the review committee may have been too small (n=144) to reach a valid consensus and to select a TOC. However, given that there are only 3,750 psychiatrists in Korea and given that the total membership of the KSAD is only 258, a sample of 144 psychiatrists may be sufficient. Finally, we did not explore psychosocial approaches, which should be addressed in a future study.
In summary, the pharmacological treatment strategy in KMAP-DD third revision was similar to that of KMAP-DD 2012; however, preference for the first-line use of AAPs was greater in 2012 than in 2006. Moreover, recommendations for specific ADs according to population, side effects, and safety issues reflect recent evidence.
To our knowledge, KMAP-DD third revision is the only expert's consensus guideline in the world that has been updated and revised in almost every 4-year period since 2002. We expect it to provide clinicians with useful information about the specific strategies and medications appropriate for treating patients with MDD.
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This study was supported by the Korean Society for Affective Disorders and the Korean College of Neuropsychopharmacology. This research did not receive any specific grant from funding agencies in the commercial sector. The authors report no conflicts of interest in this work.
